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® For a system such as a combinational weighing 
system that requires a large number of parameters 
to be set for its operation, groups of parameters 
which frequently assume same sets of values are 
identified, and each of such sets is assigned a 
reservation number. Memory space for storing val- 
ues assumed by the parameters can be reduced if 
they are grouped by such frequently occurring com- 
binations ano the user specifies a single reservation 
number instead of specifying values ol the individual 
CNJ parameters. Selection of operating condition is effec- 
^ted by an input device with a touch screen (50). For 
^some parameters, currently set values are displayed 
CD as a bar graph and a user can set or reset a value 
CO directly on the screen by moving a cursor on the bar 
graph. 
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COMPUTER CONTROL SYSTEM 



This invention relates to a computer control 
system, and more particularly to a computer con- 
trol system with which a user can easily and effi- 
ciently select and modify operating conditions of a 
system such as a combinational weighing system. 

Combinational weighing involves weighing arti- 
cles by a plurality of weighing devices, performing 
arithmetic operations for combinations of measured 
weight values and then selecting a combination 
according to a predefined criterion. The major fea- 
tures of combinational weighing are great accuracy 
and high throughput Automatic weighing systems 
of a combinational weighing type have been com- 
mercially available for many years. A typical com- 
binational weighing system comprises a plurality of 
article batch handling units arrayed radially in a 
circular formation and articles to be weighed are 
transported by a conveyor and dropped onto a 
centrally located dispersion feeder which distrib- 
utes them among the individual article batch han- 
dling units. Each article batch handling unit in- 
cludes a pool hopper for holding an article batch 
temporarily and a weigh hopper wherein the article 
batch is weighed by means of a load cell. An 
electrical signal indicative of the measured weight 
is transmitted therefrom to a computer which per- 
forms the aforementioned combinational calculation 
to select a combination of weights, or correspond- 
ing article batch handling units, and transmits di- 
scharge signals to the selected article batch han- 
dling units, thereby causing article batches to be 
discharged from these selected units. 

In order to operate such a system, the user is 
generally required to set a number of parameters 
for a program written for the system computer 
which executes it. With the progress in relevant 
technologies, however, combinational weighing 
systems are becoming increasingly versatile and 
the number of data required for the operation is 
also increasing The input procedure for these data 
becomes accordingly more complicated and trou- 
blesome For this reason there nave been aevei- 
oped input-output Devices ana programs intenaed 
to enaoie even a relatively inexperienced user to 
efficiently make use of a great variety of functions 
offered by a given system. According to the input 
procedure disclosed in EP-A-01 80429. for example, 
the user can interactively select a program from a 
menu which appears on a display screen. For 
some of the programs on the menu, the user may 
not have to furnish a large amount of information. 
For running certain programs with a versatile mod- 
ern system offering many choices, however, the 
user may be required to enter a large number of 
data to define the conditions under which the pro- 



gram is to run. In situations where it is desired to 
change the operating conditions of such a system 
with some frequency such as when many different 
kinds of articles are weighed out or when the same 

5 kind of articles are weighed out to different target 
values* the user's job to reset the operating con- 
ditions each time not only is complicated and trou- 
blesome but may also require the help of an exper- 
ienced operator. Further, there is a greater risk of 

w error and a decline of productivity when there is a 
large number of data to be entered. 

US-A-4553616 discloses entering such operat- 
ing conditions not singly but as a set of reserved 
values through a data input unit. Sets of reserved 

is values are written into a memory means by a write 
control unit. When rt is necessary to reset operat- 
ing conditions, therefore, the user has only to read 
the desired conditions from the memory means, 
that is, as a set of reserved values. 

20 With further advancement in the combinational 
weighing technology and by increasing demands 
from the users, the number of entries required of a 
user and displayed in the form, for example, of a 
menu has increased correspondingly. The afore- 

25 mentioned EP-A-01 80429 describes a data input 
program according to which the first menu, dis- 
played after power is switched on and a title dis- 
play is briefly made, contains ten items, or pro- 
grams, to choose from although some of these 

30 items are not accessible to unauthorized persons 
who do not know the predefined password. Of the 
ten programs accessible from the first menu, some 
are relatively straightforward such as one titled 
"Zero Adjustment" for effecting zero-point adjust- 

35 ment either on all weighing devices or only on a 
specified one of them, depending on how the user 
responds, or another titled "Production" for starting 
a normal weighing process. On the other hand, the 
one titled "Prearrangement" includes eleven sub- 

40 items according to one example, whicn are (11 
"Target Weight" for specif vmg a target weign: va- 
ue (2) "Upper Limit" for aefinmq ar. alio^c^'t 
range within wmch total comomed weigT vaues 
must fall. (3) "Feeder" for setting tne v>&-at»on 

45 strength of the feeder for supplying articles :c be 
weighed to the system, (4) "Dump Count" for set- 
ting the number of times articles are discharged 
from the weighers to make up the target value. (5) 
"Speed" for setting the number of batches di- 

50 scharged per minute by the system, (6) "Feed 
Multiplier" for setting a certain multiplier for deter- 
mining the vibration mode of the article feeders, 
(7) "Stagger Delay" for selecting time delays with 
which various hoppers in each article batch han- 
dling unit are opened and closed. (8) "Level 
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Weight" for setting the weight of articles on the 
dispersion feeder, (9) "Product Code" for identify- 
ing a code associated with the kind of articles 
being handled, (10) "Product Name" for identifying 
a product name. -and (11) "Calculation Mode" for 
selecting one of available calculation modes. Simi- 
larly, the item titled "Adjustment" includes as many 
as fifteen sub-items and relates generally to setting 
any of the named sub-items. The items "Variant 1 " 
and "Variant 2", which are for adjustments to be 
carried out only by a trained engineer, likewise 
include ten and five sub-items, respectively. 

With so many items and sub-items to be con- 
sidered, the user must set a great number of 
parameters to define an operating condition, each 
parameter representing one of the items or sub- 
items being considered. Since each parameter is 
generally allowed to take two or more values, the 
aforementioned input method by reservation num- 
bers becomes impractical if there are too many 
parameters because the number of combinations of 
the reservation numbers increases geometrically 
with the number of parameters to be set. nor is it 
reasonable to require a large space in the memory 
device for storing all combinations of reservation 
numbers. 

In view of the above, only the reservation num- 
bers for combinations of parameters related to the 
sub-items in the "prearrangement" menu were 
stored in the memory device of a prior art system, 
necessitating the user to directly and singly set the 
other parameters related to the sub-items in the 
"Adjustment", "Variant 1" and "Variant 2" menus. 
As mentioned above, however, this means that the 
user must repeatedly reset these sub-items as 
changes are made in operating conditions. More- 
over, the entire operation must be stopped in the 
case of prior art combinational weighing systems 
whenever an operating condition is changed, for 
example, to adjust the timing delay between the 
opening of hoppers in an article batch handling 
unit. In other words, the user of prior art systems 
could not make such adjustments while watching 
the operating conditions on a display means and 
the system often had to be started and stopped 
many times to effect adjustments 

According to this invention there is provided a 
computer control system for a combinational 
weighing system with a plurality of article batch 
handling units each serving to receive an article 
batch, to output a weight value signal indicative of 
the weight of said article batch, and to discharge 
said article batch in response to a discharge signal, 
characterised by a plurality of head computers 
individually associated with said article batch han- 
dling units to control the operation thereof, one or 
more computers, inclusive of a main computer 
which controls the overall operation of said system. 



serving to monitor said weight value signals, to 
perform combinational calculation by receiving said 
weight value signals, to select a combination of 
said article batch handling units by said combin- 

5 ational calculation, and to cause said selected arti- 
cle batch handling units to discharge, and an input- 
output device including display means for display- 
ing menus, showing parameters, values of which 
can be set or reset, input means for receiving data 

70 for setting or resetting the operating condition of 
said system, and an input-output computer which 
serves to 'transmit input data communicating sig- 
nals to said main computer according to an input 
through said input means and to cause currently 

75 set operating conditions of said system to be dis- 
played by said display means, said main computer 
being programmed to transmit condition setting 
signals to said head computers concurrently with 
said discharge signals to effect changes in the 

20 operating conditions of said system according to 
said input data communicating signals. 

The invention provides a computer control sys- 
tem for an operating system such as a combin- 
ational weighing system, by means of which a 

25 large number of parameters each representing an 
operating condition of the system can be set and/or 
reset efficiently without requiring a large space in 
memory means, and with which the operating con- 
dition can be changed while the system is in op- 

30 eration. 

The system can include an input-output device 
which displays currently set values of parameters 
as a bar graph or other graphic symbol on a 
screen or other display media, which these values 

35 can be changed easily by touching the screen or 
other such media. 

For this purpose the system can include a 
touch screen with a graphic display controller and 
an input computer which is programmed indepen- 

40 dently of a main computer for controlling the over- 
all operation of the system. Of the large number of 
parameters which must be set and entered for 
system operation, some combinations can usually 
be found which frequently take the same set of 

45 values tor example with a weighing system a 
grouo of parameters related to interconnection of 
the weighing system to an accessory bag manor 
Values of parameters in such combinations are not 
individually stored but stored as a group and fre- 

50 quently appearing combinations of values of these 
parameters are assigned "reservation numbers" so 
that these values can be set as a group by specify- 
ing one of these reservation numbers. Values of 
certain parameters can- be displayed as a bar 

65 graph, the length of each bar representing the 
value of a parameter. Setting and resetting of such 
parameters can be efficiently carried out by moving 
a cursor on the display screen to the position of 
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the bar representing the parameter of interest and 
changing the length of the bar by touching a key 
displayed on the same touch screen. 

This invention will now be described by way of 
example with reference to the drawings, in which:- 

Fig. 1 is a side elevational view of a principal 
part of a combinational weighing system which can 
incorporate a control system according to the in- 
vention; 

Fig. 2 shows a chute assembly for the com- 
binational weighing system of Fig. 1; 

Fig. 3 is a block diagram of a control system 
according to the invention for the weighing system 
of Fig. 1; 

Fig. 4 shows a plurality of displays made on 
a touch screen of the system of Fig. 3; and 

Fig. 5 is a flow chart of a program by which 
operating conditions are set or reset through the 
control system of Fig. 3. 

In Fig. 1 , there is shown a side elevational view 
of a principal part of a combinational weighing 
system 10 which has eighteen article batch han- 
dling units radially arrayed in a circular formation 
and the articles to be weighed are transported by a 
conveyor means (not shown) and dropped onto a 
dispersion feeder (DF) 12 which is a circular table 
with a lightfy inclined conical top surface so that 
the articles dropped thereonto from the conveyor 
means are dispersed uniformly in radial directions. 
Eghteen feed troughs (or radial feeders RF) 13 
each with an article receiving end and an article 
delivering end are arranged in a circular formation 
around the dispersion feeder 12 with their article 
receiving ends adjacent thereto. Both the disper- 
sion feeder 12 and the radial feeders 13 are sup- 
ported on a system housing 15 preferably through 
individual vibration-causing means (not shown) 
which serve to cause vibrational motion of the 
articles thereon. The radial feeders 13 are disposed 
radially and serve to deliver the articles to be 
weighed into trie individual article batch handling 
units associated therewith. Each article batch han- 
dling unit includes a pool hopper (PH) 17 serving to 
receive an article batch from the radial feeder 13 
associated with the same article batch handling unit 
and to discharge the same article batch into a 
weigh hoope' (WH> 18 belonging to the same 
article batch handling unit and situated immediately 
therebelow. A weigh hopper 18 is connected to a 
weighing device (not shown in Fig. 1) such as a 
load cell (LC) and serves momentarily to hold the 
article batch received from the pool hopper 17 
thereabove. The weight values measured by the 
load cells are electrically transmitted to a control 
unit (not shown in -Fig. 1). The lower part of the 
system 10 is comprised of a chute assembly, in- 
cluding a funnel-shaped outer chute 20 coaxially 
surrounding a funnel-shaped inner chute 21 in such 



a way that they form two separate discharge 
routes. At the bottom end t the outer chute 20 is 
divided into two separate passages where it is 
connected to left-hand and right-hand timing hop- 

5 pers (TH) 24 which are. in turn, connected to a first 
lower chute 25. At the bottom of the inner chute 21 
is provided a second timing hopper 27 which is 
connected to a second lower chute 28. The timing 
hoppers 24 and 27 are intended to make certain 

ro that the groups of article batches sequentially di- 
scharged through the same chute are separated, 
thus contributing to improvement of system reliabil- 
ity. 

Fig. 2 shows a chute assembly of another type 

75 characterized as having a funnel-shaped inner 
chute 31 and two completely separated outer 
chutes 32 and 33. and they are so structured that 
article batches discharged into the left-hand chute 
32 are collected temporarily inside a first intermedi- 

20 ate hopper (IH) 41, those discharged into the inner 
chute 31 are collected similarly inside a second 
intermediate hopper 42 and those discharged into 
the outer right-hand chute 33 are collected inside a 
third intermediate hopper 43. Methods of operating 

25 these intermediate hoppers 41, 42 and 43 are 
disclosed in EP-A-0219347. 

Conditions for operating the combinational 
weighing system 10 of Fig. 1 are set or reset 
through an input-output device (not shown in Fig. 

30 1) which may include a touch screen of a known 
type, for example, disclosed in Japanese Patent 
Publication Kokoku 61-35569 and made commer- 
cially available by Matsushita Electric, inc. of Osa- 
ka. Japan. 

35 Fig. 3 is a block diagram of a control system 

for the entire weighing system 10 including the 
aforementioned input-output device with a touch 
screen 50 and a printer 51. Numeral 60 indicates a 
computer (hereinafter referred to as "main com- 

40 puter A") which serves to control the operation of 
the entire system. The touch screen 50 includes 
touch keys 52. a plasma display unit 53 and a 
memory device 54 which stores display data of 
various "pages" (to be explained m detail oeiowj 

45 Numeral 55 indicates a compute? fhere»nane? re- 
ferred to as "computer D") wnicn controls me 
touch keys 52. the printer 5i and input l»yr and 
output into an externa* memorv means such as a 
memory card (not shown). Numeral 57 indicates a 

so graphic display controller (GDC) which reads out 
display data of a specific page from the memory 
device 54 in response to a signal from the main 
computer A 60. converts them into video signals 
and transmits them to -the display unit 53. The 

55 GDC 57 also serves to accept screen data trans- 
mitted from the main computer A and write it in a 
specified page stored in the memory device 54. 
The main computer A 60 is connected to the 
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computer D 55 by a photocable 61 and serves to 
control the input and output of the touch screen 50 
by interpreting the operating conditions received in 
the form of key code from the computer D 55 and 
the currently displayed conditions. If the display 
must be changed,: the main computer A 60 trans- 
mits updated display data to the GDC 57. 

Numeral 65 indicates a computer (hereinafter 
referred to as "computer B") which carries out 
combinational calculation. Each article batch han- 
dling unit (or head) has associated therewith a 
computer (hereinafter referred to as "head com- 
puter C") 66-1. 66-2.... 66-18. Individual computers 
67, 68 and 69 are also provided to control the 
timing hoppers 24 and 27, intermediate hoppers 
41, 42 and 43 and the vibratory motion of the 
dispersion feeder 12, respectively. Weight signals 
indicative of the weights of article batches commu- 
nicated from the individual load cells are transmit- 
ted through the head computers C 66 to the com- 
puter B 65 and combinational calculations based 
on the weight values indicated by these weight 
signals is carried out by the computer B 65. Nu- 
meral 70 indicates a RAM for storing messages 
and data for communication between the main 
computer A 60 and the computer B 65. Programs 
for all these computers are stored in a ROM 71 
and transmitted to the individual computers when 
power is initially switched on. Whenever changes in 
operating conditions for the system are entered 
through the touch screen 50, irrespective of wheth- 
er the system is then in operation, new conditions 
are written in the appropriate places in the RAM 70 
and an interrupt signal is transmitted from a de- 
coder 75 and received by the computer B 65. The 
computer B 65, upon receiving such an interrupt 
signal from the decoder 75. writes the new operat- 
ing condition in its internal memory device (not 
shown) and replaces the old conditions thereby. 
The new operating conditions are thereafter com- 
municated to the head computers C 66 as well as 
to the computers 67. 68 and 69 when discharge 
signals are transmitted to selected article batch 
handling units In other words, operating conditions 
can be changed in each cycle ol the combinational 
calculation, that is. without stopping the overall 
operation of the system 

In return, when weight values or error mes- 
sages which are to be displayed by the display unit 
53 are received by the computer B 65. the decoder 
75 transmits an interrupt signal to the main com- 
puter A 60. The main computer A 60 then stores 
such data or error messages in its internal memory 
device, generates necessary display data and 
transmits them to the GDC 57. 

Next, before a specific example of a program 
is described for the computer D 55. the basic 
principle by which such a program is created will 



be explained. To briefly review the problem the 
prior art system described above displays menus 
such that the user can select therefrom a program 
to run as well as conditions under which the se- 

5 m iected program should be run. In the case of an 
example-illustrated above, however, the user must 
set valueslor parameters corresponding to 15 sub- 
items in. the . "Adjustment" menu, 10 sub*items in 
the "Variant 1" menu and 5 sub-items in the 

io "Variant 2" menu. Previously, setting of parameters 
had to be done individually and the procedure was 
found to be too complicated and troublesome. It 
was therefore considered desirable to store com- 
binations of conditions or parameters as sets of 

75 reserved values in a memory means but the prob- 
lem thereby encountered was that it would require 
unreasonably large memory space in view of the 
large number of parameters which must be speci- 
fied. 

20 This invention is based on the observation that 
same sets of values occur more frequently for 
certain combinations or parameters. Let us con- 
sider a following simplified situation with ten pa- 
rameters A, B f ... J which must be set to operate a 

25 system. Let us further asume that, of these ten 
parameters, A, B, C, D and E are usually changed 
if a different target weight value is selected al- 
though articles of the same kind are weighed (such 
as weighing out I00g of peanuts and 200g of 

30 peanuts) but that F, G, H, I and J usually do not 
have to be changed even if the target weight value 
is changed as long as articles of the same kind are 
being handled. If such a situation, combinations of 
parameters which may be written symbolically as 

35 (A, B, G. D. E = 1; F, G. H. I, J = 1), (A, B, C ? D, 
E = 2; F, G, H, I, J = 1), and (A, B. C. D. E. = 3; 
and F, G, H I J = 1) will occur frequently for three 
different target weight values for articles of one 
type, while combinations (A, B. C. D. E = 4; F. G. 

40 H. I, J = 2). (A, B. C, D, E = 5: F. G, H, I. J = 2) 
and (A, B. C. D. E « 6; F. G. H, I. J = 2) will 
likewise occur frequently for three different target 
weight values for articles of another type. In other 
words, it is frequently the case that the combma- 

45 tion of parameters F. G. H. I. J = 1 usually 
appears when articles of the first type are wetgned 
out irrespective of the target weight value, while the 
combination F. G. H. I. J = 2 usually appears 
when articles of the second type are weighed out. 

so and so on. In such a typical situation, it is conve- 
nient to consider the five parameters F, G. H. I and 
J as a single set. Let SETUP be the "name" of this 
set, and the six combinations considered above 
may be rewritten as follows: (A. B, C. D, E = 1; 

55 SETUP 1). (A. B. C. D. E = 2; SETUP 1), (A, B, C. 
D, E = 3; SETUP 1), (A. B. C. D, E = 4; SETUP 
2). (A, B. C. D. E = 5; SETUP 2) and (A. B. C. D. 
E = 6; SETUP 2). The net effect of grouping the 



5 



9 



0 267 664 



10 



five parameters F, G, H, I and J into one single 
combination called SETUP is to reduce the re- 
quired storage space in the memory means. 

In accordance with the general principle stated 
above, the sub-items in the menus titled 
"Adjustment*. "Variant 1" and "Variant 2" for the 
aforementioned prior art system are divided into 
three groups titled SETUP A t SETUP B and 
SETUP C according to a program illustrated 
hereinbelow. SETUP A includes conditions related 
to operation and weighing. SETUP B includes con- 
ditions related to the connection of the system with 
peripheral devices such as a packaging unit and a 
bucket conveyor. SETUP C includes conditions re- 
lated to the hardware such as stepping motors 
used in the individual article batch handling units to 
open and close hopper gates. Thus, conditions 
within each group (SETUP) are closely related and 
hence it is frequently the case that same sets of 
values are chosen. 

Next, there is illustrated a program which is 
based on the principle generally described above 
and by which the computer D 55 sets or resets 
operating conditions for the system in response to 
a user input through the touch keys 52. The pro- 
gram is illustrated by way of both a series of 
displays made on the dispay unit 53 as shown in 
Fig. 4 and a flow chart in Fig. 5. 

With reference to both Figs. 4 and 5, a com- 
mand to display Page 0 is initially transmitted to 
the GDC 57 (n1). As shown in Rg. 4, wherein page 
numbers are indicated inside circles. Page 0 dis- 
plays, in addition to the date, the model number of 
the system and the like, a message "ENTER 
PASSWORD" and a number of keys inclusive of 
numeric keys and an entry key indicated by a 
downward pointing arrow. A timer is started imme- 
diately (n2) and if no key is touched (NO in n3) 
within a set time (YES in n4), a command to 
display Page 2 is automatically transmitted to the 
GDC 57 <n10). Alternatively, the program may be 
so written (as schematically shown by a dotted 
arrow in Rg. 4) that the user is required to touch 
the entry key to have Page 2 displayed A pass- 
word is predefined so that only qualified persons 
informed thereof are permitted to set or reset cer- 
tain parameters If the user forms a "word" by 
using the numeric keys and touches the entry key. 
the program examines whether the correct pass- 
word has been entered (n5) and if so, a command 
to display Page 1 is transmitted to GDC 57. 

Page 2 contains a message "TOUCH MENU 
KEY" as shown in Rg. 4 and several keys are 
displayed. The computer waits until the touch 
screen 50 is touched (n11). Some of the displayed 
keys have the same name as one of the items in 
the menu for Model CCW-S-21X manufactured and 
sold by the present assignee. The ZERO ADJUST 



key (n12) relates to zero-point adjustment. The 
PRODUCT START key is for starting a normal 
weighing process. The SYSTEM DRAIN key relates 
to discharging of all articles remaining in the sys- 

5 tern either when the articles being weighed are to 
be changed or at the end of the day. The CAL- 
CULATION key is used as a verification and di- 
agnostic tool by displaying the selected weighing 
devices and the weight values from each. The 

10 PRINT TOTAL key is for* printing out all stored 
results of weighing, for example, at the end of the 
day. If the PREARRANGEMENT key is touched 
(n13), a command to dispfay Page 4 is transmitted 
to GDC 57 (n21), Page 2 disappears and Page 4 

t5 appears on the screen, the corresponding menu for 
"PREARRANGEMENT" becoming accessible 
through Pages 4. 5 and 6. The user can go from 
Page 2 to Page 0 by touching the EXIT key (n14) 
and to Page 3 by touching the NEXT PAGE key 

20 (n15) to cause a command for the display of Page 
3 to be transmitted to GDC 57 (n16). 

After Page 3 is displayed on the screen, the 
computer waits until the user touches one of the 
displayed keys (n17). If the SPAN ADJUST key is 

25 touched (YES in n18), a command to perform span 
adjustment is transmitted. Span adjustment means, 
as is well known in the art, an adjustment made in 
such a way that, when an analog signal represent- 
ing a weight value obtained by a weighing device 

so is converted into a digital signal, this digital signal 
will correspond to a value by which the user wishes 
to represent the actual weight of the weighed load. 
By touching the SETUP A key on Page 3 (nl9), the 
SETUP B key Page 3 (n20) and the SETUP C key 

35 on Page 1 (n8), the user can reach the menus for 
the aforementioned three groups of conveniently 
assembled parameters through Pages 10 and 11, 
Pages 14 through 16 and Page 19, respectively. 
The "PREARRANGEMENT" menu covers 

40 Pages 4 through 6. when the PREARRANGE key 
on Page 2 is touched (n!3). Page 4 appears imme- 
diately (n21) with a display of keys and a statement 
"PREARRANGEMENT NUMBER XX". In this dis- 
play. "XX" indicates a reservation number reore- 

45 senting a certain set of selectee values as ex- 
plained above by way o* a simplified examoie Tne 
user can go from Page 4 to Page 5 (n26> Dy 
touching the NEXT key on Page 4 <n24i from 
Page 5 to Page 6 <n29) by touching the NEXT key 

so on Page 5 (n27) f from page 6 to Page 4 (n21 ) by 
touching the FIRST key (n31). and from Pages 4. 5 
and 6 to Page 2 (nlO) by touching the EXIT key on 
the respective pages (n25, n28 and n32). 

If the user touches the TARGET WEIGHT key 

65 on Page 4 (n22), the computer D creates display 
data for Page 7 and transmits them to GDC 57. 
Page 7 is displayed by a command to GDC 57 
(n33). A new display is made on top of the pre- 
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vious display, that is. Page 7 shows a portion of 
Page 4 as shown in Fig. 4. Thereafter, the user 
may enter a new target weight value by using the 
numeric keys (n35) and the ENTRY key (n36). The - 
new target weight value thus entered is stored by 
the computer (n37) and Page 4 with updated target * - 
weight value is displayed (n38). The user can simi- 
larly update values of the other parameters in- 
cluded in this menu. The UPPER LIMIT key is 
i touched to set a new value of the weight over the 

target weight value which is permitted to be di- 
scharged as a proper weight. The FEEDER MIN. 
AMP key is touched to set a new value represent- 
ing the feeder vibration strength. The SPEED key 
is touched to set a new number of bags per minute 
discharged by the weighing system. The appro- 
priate value is determined by many factors such as 
the product characteristics, target weight and the 
specifications of the bag maker. The DUMP key is 
touched to set a new number of times articles are 
to be discharged from the system to deliver the 
target weight The PRODUCT CODE key is 
touched to identify the product code on the printer 
and the PRODUCT NAME key is touched to iden- 
tify the product name on the display as pro- 
grammed for the aforementioned Model CCW-S- 
21 X of the assignee corporation. 

The FEEDER DATA key is touched to set the 
vibration strengths and time intervals of the radial 
feeders each associated with one of the eighteen 
article batch handling units and the centrally lo- 
cated dispersion feeder 

Setting of these data can be achieved graphi- 
cally rather than by entering numbers. When the 
FEEDER DATA key is touched on Page 4 (YES in 
n23). a command is transmitted to GDC 57 to 
display Page 8 (n39). Page 8 is characterized as 
displaying the amplitude (AMP) and time interval 
(TIME) of vibration of each radial feeder (1-18) and 
the dispersion feeder (shown as the 19th feeder) in 
the form of a bar graph rather than as numeric 
data, thus enabling the user not only to visually 
comprehend the currently set mode of vibration of 
the feeder but also to change these modes directly 
from the graph 

If the user touches the AMP key (n40) to 
modify the amplitude of vibrations of one of the 
feeders, the AMP key and the cursor pointing 
downward light up (n46). If the user touches the 
TIME key (n4l) to modify the time interval of 
feeder vibrations, the TIME key and the cursor 
pointing upward light up (n 47). These cursors can 
be moved sideways by touching the right arrow 
and left arrow keys (n42 to n48 or n49 and n43 to 
n51 or n52). After selecting a feeder by moving a 
cursor sideways (n44 to n54 or n55) or shorter (n45 
to n58 or n59). Each time the increase key is 
touched (n44). the corresponding bar becomes 



longer by one square and each time the decrease 
key is touched (n45), the corresponding bar be- 
comes shorter by one square, thereby changing 
the amplitude and/or time interval of vibration of the 
5 corresponding feeder. A command is transmitted 
« thereafter to GDC 57 and the updated Page 8 is 
displayed (n50, n53 or n56) and this concludes the 
reservation process regarding feeder data. The 
user can similarly set or reset the parameters in- 
to dicated on Page 5 and proceed to ^age 3 or go 
back to page 2 by touching the NEXT ke> (v27) or 
the EXIT key (n28). respectively. 

From Page 6 of the ^REARRANGEMENT" 
menu, the user can touch the LEVEL key to set the 

75 weight of articles which the system aims to feed 
onto the dispersion feeder, for example, by control- 
ling a feed conveyor, the TARGET COUNT key to 
set the target count value if combinational calcula- 
tion is effected by measured numbers of articles. If 

20 one of the three SETUP keys is touched (n30, for 
example) a display similar to the one on Page 7 
appears and the user can change the reservation 
number in a similar manner. Row chart for Page 9 
is nearly the same as that for Page 7 and hence 

25 will not be described. 

Parameters in SETUP A, B and C menus can 
be set and reset, or the values of parameters 
identified by a reservation number in each of these 
menus can be defined or redefined by touching the 

30 corresponding SETUP key. As mentioned above, 
the parameter within each SETUP menu are se- 
lected such that those grouped together in each 
menu frequently take same sets of values. In other 
words, it is important in programming the computer 

35 D to properly identify one or more groups o' 
rameters such that they frequently take same . 
of values. According to the example shown in Figs. 
4 and 5, three such groups are identified and 
shown in the SETUP A, B and C menus but spe- 

40 cific identification and grouping of these param- 
eters are not intended to limit the scope of the 
invention. 

To briefly describe the SETUP A menu, sub- 
items belonging to this menu are displayed on 

45 Pages 10 and 11 and if the user wishes to change 
the combination of values corresponding to a res- 
ervation number, the key representing the sufr-»tem 
for which the value is to be changed is touched If 
the key titled "OFFSET" is touched, for example. 

so Page 12, which is similar to Page 7. is displayed 
with a title and input keys. The user can enter by 
touching these keys a new value for the parameter 
corresponding to this sub-item (titled "OFFSET") 
for the displayed reservation number. The key ti- 

55 tied "FEED CONTROL" is for determining whether 
the feeders are to be controlled automatically or 
manually. If the user touches this key, Page 13 
with only two keys appears because the parameter 
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for this sub-item can take only two values, that is. 
"AUTO" and "MANUAL". Pages which are dis- 
played when the other keys on Pages 10 and 11 
are touched are similar and will not be described 
individually. 

The SETUP B and C menus are similarly op- 
erated to set or reset values of parameters cor- 
responding to any of the reservation numbers for 
the menu. Whenever one of the displayed keys is 
touched on Pages 14, 15 and 16 of the SETUP B 
menu or Page 19 of the SETUP C menu, a display 
similar to that shown in Page 12 or Page 13 
appears and the user can choose a new operating 
condition. For example, Pages 17 and 18 with 
format similar to that for Page 13 appear when the 
WEIGHER TYPE and the LEVEL SENSOR keys on 
the SETUP B menu are touched, respectively. 
Pages 20, 21 and 22 can be displayed similarly 
from Page 19. 

An object of the present invention is to simplify 
the operation of an operating system such as a 
combinational weighing system by enabling the 
user to set some of the operating condition while 
visually perceiving the currently set conditions. If 
the user touches the PRODUCT START key on 
Page 2 of Fig. 4 to start a normal production 
program. Page 23 appears and the user can touch 
the up or down key thereon to change the Preset 
No. to specify a desired item. If the user thereafter 
touches the START key, Page 24 appears with 
display of FEEDER ADJUST and HOPPER TIMING 
keys. If the FEEDER ADJUST key is touched. 
Page 25 appears (n60). Operations from Page 25 
are programmed similarly to those for Page 8. If 
the HOPPER TIMING key is touched. Page 26 
appears (n61). Page 26 shows graphically the cur* 
rentiy set timing sequence by which hoppers and 
feeders (FD and DS respectively for "radially feed- 
er" and "dispersion feeder") of the individual article 
batch handling units are activated. As shown by the 
flow chart for Page 26 in Fig. 5. the cursor (blinking 
light) can be moved vertically by the up and down 
keys to indicate the desired component and a 
corresponding marker can be moved horizontally 
by touching the left and right keys tc cnange the 
semng 

The bars in the bar graphs need not be repre- 
sented by a series of square boxes as shown in 
Fig 4. and the expression "bar grapn" as used 
herein should be broadly construed to include any 
visual, graphic representation of a quantity. They 
may be represented by a series of dots, hyphens, 
etc. of he various computers and the touch screen 
employed in the system shown in Fig. 3 were as 
follows: 

Main Computer A and Computer 6: Model I- 
8086 or I-8088. manufactured by Intel Corporation 
of California 



Head Computers C, Computer D and Com- 
puters for TH, IH and DF: Model HD-6301 or Z-80 
manufactured by Hitachi, Ltd. of Tokyo 

Touch Screen: Manufactured by Matsushita 
5 Electric, Inc. of Osaka, Japan. 



Claims 

to 1. A computer control system for a combin- 
ational weighing system with a plurality of article 
batch handling units each serving to receive an 
article batch, to output a weight value signal indica- 
tive of the weight of said article batch, and to dl- 

75 scharge said article batch in response to a di- 
scharge signal, characterised by a plurality of head 
computers (66) individually associated with said 
article batch handling units to control the operation 
thereof, one or more computers, inclusive of a 

20 main computer (60) which control the overall opera- 
tion of said system, serving to monitor said weight 
value signals, to perform combinational calculation 
by receiving said weight value signals, to select a 
combination of said article batch handling units by 

25 said combinational calculation, and to cause said 
selected article batch handling units to discharge, 
and an input-output device (50, 51) including dis- 
play means (53) for displaying menus showing 
parameters, values of which can be set or reset. 

30 input means (52) for receiving data for setting or 
resetting the operating condition of said system, 
and an input-output computer (55) which serves to 
transmit input data communicating signals to said 
main computer (60) according to an input through 

35 said input means and to cause currently set operat- 
ing conditions of said system to be displayed by 
said display means (53), said main computer (60) 
being programmed to transmit condition setting 
signals to said head computers (66) concurrently 

40 with said discharge signals to effect changes in the 
operating conditions of said system according to 
said input data communicating signals. 

2. A control system as claimed tn Claim 1. 
characterised in that said input-output oevice com- 

45 prises a touch screen (50) and said mour means 
includes touch keys (52) displayed or sac o s:«ta» 
means. 

3. A control system as claimed m Claim i o» 
Claim 2. characterised in that said input-output 

so device further includes a controller means (57) for 
transmitting commands to said display means (53) 
in response to a display signal from said main 
computer (60). 

4. A control system as claimed in any preced- 
55 ing claim, characterised in that said computers 

include a calculation computer (65) which performs 
said combinational calculation. 
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5. A control system as claimed in any preced- 
ing claim, characterised by a RAM (70) which 
stores newly entered operating conditions for said 
system received through said input-output device.. ; 

6. A control system as claimed in Claim 5. 5 
characterised by a decoder {75) which transmits "an • • * 
interrupt signal to said calculation computer (65) 
when said RAM (70) stores said newly entered 
operating conditions and to said main computer 

(60) when said RAM (70) newly stores weight data to 
signals from said head computers (66) through said 
calculation computer (65). 

7. A method of setting conditions for operating 
a system, characterised by the steps of selecting 
parameters by which operating conditions of said 75 
system are adjustably set, identifying one or more 
groups of said parameters on the basis that the 
same sets of values are frequently assumed by 
those of said parameters in a group assigning 
reservation numbers individually to said same sets 20 
of values, storing values in said same sets as 
combinations each identified by a group number, 

and specifying said group number. 

8. A method as claimed in Claim 7, charac- 
terised by the step of displaying on a screen a 25 
menu including one or more of said parameters. 

9. A method as claimed in Claim 8, charac- 
terised in that said menu includes an indicator and 
a bar graph with one or more bars each of a length 
which is an integral multiple of a unit 30 

10. A method as claimed in Claim 9, charac- 
terised by the step of selecting one of said bars by 
moving said indicator on said screen, and changing 
the length of said selected bar by said unit. 

1 1. A method as claimed in any one of Claim 8 35 
to 10. characterised in that said screen is a touch 
screen, and said specifying step comprises touch- 
ing said touch screen. 

12. An input device for setting conditions for 
operating a system, characterised by a display 40 
screen, a control unit which causes one or more 
graphic representations of quantities to be dis- 
played on said display screen, each of said quan- 
tities being variable by a unit, first input means for 
selecting one of said representations, and second *s 
input means for cnangmg the quantity of said se- 
lected representation by said unit 

13. An input device as claimed in Claim 12. 
characterised in that said graphic representations 

are bar graphs including bars. 50 

14. An input device as claimed in Claim 13. 
characterised in that said control unit causes a 
cursor to be displayed on said display screen for 
each of said bar graphs, and said first input means 
serve to move said- cursor from one to another of 55 
said bars. 



15. An input device as claimed in any one of 
Claims 12 to 14, characterised in that said display 
screen comprises a touch screen, and said first 
and second input means include keys displayed on 
said touch screen. 
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